Researchers still further have a morphological interest in sympathetic ganglia. Functionally, paravertebral ganglia are involved in many physiological and pathological aspects of neuropathic, vascular, visceral pain syndromes, the Raynaud's syndrome and hyperhydrosis. Several interventions on ganglia as surgical and chemical sympathectomy, the ganglion block, and the chemical or thermal sympatholysis are applied for treatment of the pathological conditions. Accurate knowledge about the structure and the location of ganglia is required for a successful after effect of these procedures. In scientific literature there are many facts about the structural variations of the sympathetic ganglia related to development, age, pathology, lateral asymmetry and gender. The last one is the indeterminate factor, and the data about it are few and controversial. Still we were missing the information about the gender role on morphometry of human sympathetic ganglia and particularly of the cervicothoracic ganglion. The goal of our present study was to evaluate gender differences in the human ganglia. In our study we found that male cervicothoracic ganglia were longer than female ganglia, 21.33±4.74 mm vs. 14.87±1.84 mm, wider 9.51±1.48 mm vs. 8.76±1.14 mm, and thicker than female ganglia 5.19±0.77 vs. 4.29±0.36 mm. The dissected ganglia exhibited the three main distinguishable shapes: spindle, dumbbell and inverted "L". We defined gender differences: the female ganglia were mainly of spindle shape (78%), whereas the male ones equally expressed all the three types of the shape (35%, 30%, and Human cervicothoracic ganglia gender differences 71 35%). In summary, we determined the gender differences in human cervicothoracic ganglia. We note that these differences are important for interventions on ganglia.
INTRODUCTION
Researchers still further have a morphological interest in sympathetic ganglia. Functionally, paravertebral ganglia are involved in many physiological and pathological aspects of neuropathic, vascular, visceral pain syndromes, the Raynaud's syndrome and hyperhydrosis. Several interventions on ganglia-surgical and chemical sympathectomy, the ganglion block, and chemical or thermal sympatholysis are applied as a possible treatment for pathological conditions [2] . The stellate ganglion block decreases the cerebral vascular tone for relieving cerebral vasospasm [4] . Accurate knowledge about the structure and the location of ganglia is required for a successful after effect of these procedures. In scientific literature there are many facts about structural variations of the sympathetic ganglia related to development, age, pathology, lateral asymmetry and gender. The last one is the indeterminate factor and the data about it are few and controversial. There were gender differences on the frequency of neuroaxonal dystrophy in diabetic human autonomic ganglia. Frequency was increased threefold in men in comparison to women [9] . Electrophysiological investigations had revealed the gender related differences in autonomic cardiac control and in clinical expressions of ganglia functions, such as human females are more prevalent to a variety of chronic pain than males [8] . The cadaveric studies determined pathology-dependent histological changes on the left stellate ganglion [3] . Still we were missing the information about the gender role on the morphometry of human sympathetic ganglia and particularly of the cervicothoracic ganglion.
The goal of our present study goal was to evaluate gender differences in the human cervicothoracic ganglia.
MATERIALS AND METHODS
We examined 41 cervicothoracic ganglia of 26 autopsied human subjects within 18-24 h delay. This study was approved by the Kaunas Regional Bioethics Committee. There were 15 males and 10 females, aged between 60 and 80 years (the mean age at death was 75 years). The cadavers displaying the pathology of the nervous system, traumatic lesions and surgical procedures in the neck were excluded. In supine the cadaver's position in the middle line of the neck skin incision was done. The sternocleidomastoid muscle was dissected and pushed laterally for the exposition of the carotid vagina. Soft tissue and muscles of the neck were removed, and subclavian and vertebral arteries were dissected. As skeletal landmarks for the dissection, the transverse process of the seventh cervical vertebra and the neck of the first rib were used [5] . Removed ganglia were grouped by gender and the side (right, left) ( Table 1) . The ganglia measurements: length, width, and thickness were made by using outside callipers (sensitivity 0.01 mm) and recorded in a specially created pro forma. The types of shapes were defined: spindle, dumbbell and inverted "L" by the appearance of the spindle, the constriction or the waist and the hook like form [7] . During dissection on ganglia the photographs were taken by the camera Fujifilm Finepix JV150. Prepared cervicothoracic ganglia were fixed in paraformaldehyde 4% buffer solution and embedded in paraffin. For light microscopy 7 µm thick serial sections were cut and stained with cresylviolet for the histological confirmation of ganglia. Statistic evaluation was performed by using SSPS 13.0 software. Data differences were considered significant if the level of significance was at p<0.05.
RESULTS
Macroscopically, human cervicothoracic ganglia were greyish, enclosed in the connective tissue capsule, surrounded by fascia, adipose tissues and lymphatic nodes. Topographically, the ganglion was located close to the lateral border of the longus colli muscle. Above and laterally of it, we found the inferior trunk of brachial plexus and the anterior scalene muscle. The ganglion was located behind the vertebral artery. In all 26 dissections the cervicothoracic ganglion was formed by the fusion of two ganglia: the inferior cervical and the first thoracic. We did not dissect one right-sided and 4 left-sided ganglia because of the pathologies in the neck and the upper part of the thorax. The obtained dimensional results were tabulated in Tables 2, 3 , 4, 5. We found that the mean length of the right and the left cervicothoracic ganglia were 19.05±3.62 mm and 17.41±2.68 mm, respectively. The mean total length for all the ganglia was 18.30 ±2.17 mm ( Table 2) . The dissected ganglia exhibited the three main distinguishable shapes: spindle, dumbbell and inverted "L" (Table 3 ), (Figure 1 ). The largest incidence was for the spindle shape, the smallest incidence was for inverted "L" shape ganglia. These results were obtained on both rightand left-sided ganglia. We defined the gender differences of ganglia. The female ganglia were mainly of spindle shape (78%; Table 4 ), whereas the male ones equally expressed all the tree types of shape (35%, 30%, and 35%; Table 5 ). 
DISCUSSION
Saylam C.Y. et al. [10] examined 40 inferior cervical/cervicothoracic ganglia: 70% were located behind the vertebral artery, 25% posterolaterally and only 5% posteromedially to the vertebral artery. Sceletotopically, 40% of inferior cervical/cervicothoracic ganglia were located at the level of the seventh cervical vertebra. Fifty-five per cent of inferior cervical/cervicothoracic ganglia were located more caudally: at the level of the intervertebral disc between the seventh cervical/first thoracic vertebra (25%) and at the level of the first thoracic vertebra (35%). Ateş Y. [1] , using cadaver material and MRI scans, revealed that the longus colli muscle is an important landmark structure for the cervicothoracic ganglion block, and males have a thicker muscle at each vertebral level. We observed the similar position of ganglia. This group of researchers identified that ganglions in all the cases were the fusion of inferior cervical and the first thoracic ganglions. They made a set of ganglia shapes: oval, stellate, hourglass, elongated, comma, C or the club shaped. In the study of Pather N. et al. [7] we found a detailed morphological description of human ganglia. In comparison with our findings, Pather N. et al. [7] detected more inverted shape ganglia (45.3% vs. 20%) and less spindle shape ganglia (28% vs. 56%). The incidence of dumbbell shape is similar between Pather N. et al. [7] and our study (26.7% vs. 24%). Pather's study material was 48 human subjects: 31 fetuses (the mean age 34 weeks) and 17 adult subjects (the mean age 48 years). There is a wide range of age in the study of Pather N. et al. [7] , and many factors may influence the structure of human ganglia during the developmental changes.
In summary, we determined the significant morphometric differences in the cervicothoracic ganglion between the male and the female. These gender differences may be important for surgical and physiological interventions on the human sympathetic ganglia.
